Overall percentage of ewes which yielded fertilized ova: December, 64\m=.\3;March, 83\m=.\2 (P < 0\m=.\001).
INTRODUCTION
Quinlivan & Robinson (1967 & Robinson ( , 1969 have shown an alteration in the pattern of transport and survival of spermatozoa throughout the genital tract of the ewe at the first synchronized oestrus following withdrawal of intravaginal sponges impregnated with the synthetic progestagen 17a-acetoxy-9a-fluoroll/?-hydroxypregn-4-ene-3,20-dione (Cronolone, Searle; Robinson, 1965; Shelton, 1965) . This work also demonstrated that the insemination of numbers of spermatozoa within the range 80 to 500 ( IO6) had no discernible effect on the numbers recovered from the Fallopian tubes 4, 12, 24 and 36 hr after insemination, or on the fertilization rate of ova.
However, on the basis of extensive field work using semen of differing qualities and dilutions, Robinson (1967) Experimental design In Exp. 1, the 1200 ewes were randomized into two flocks, Flock 1 of 960 ewes and Flock 2 of 240. All ewes of Flock 1 were treated with impregnated sponges, while those of Flock 2 were untreated. One half of Flock 2 was exposed to vasectomized rams 6 weeks before the experiment (120 'teased ewes'). The remaining ewes were not so exposed (120 'unteased').
The two flocks were used in the following four tests. Tests 1 and 2 measured the incidence of oestrus while 3 and 4 measured the percentage of fertilized eggs recovered. The polyurethane sponges were 3-5 cm in diameter and impregnated in the laboratory with 30 mg Cronolone dissolved in 5 ml ethanol. They were sus¬ pended from racks, the progestagen in alcohol was injected with a multi-dose automatic syringe, and the sponges were then air dried for 24 hr.
Estimates of residual Cronolone were made on eighteen sponges from Exp. 1, and twenty-four from Exp. 2, by the method described by Morgan, Lack & Robinson (1967) , and are shown in Table 3 . (Table 4 ). There was no significant effect of duration of treat¬ ment on either the total number in oestrus or the time of onset after removal of the sponges.
Over the 21-day period of observations, fifty-seven (47-5%) of the 120 un¬ treated 'teased' ewes and thirty-six (30-0%) of the 120 'unteased' ewes exhibited oestrus {P < 0-01).
The oestrous response of the progestagen-treated ewes differed significantly from that of the untreated 'unteased' ewes (45-7 versus 30-0%, < 0-01) but did not differ from that of the 'teased' ewes (45-7 versus 47-5%, NS). Sufficient ewes of those inseminated were flushed for ova to provide twenty Border Leicester-bred and thirty Merino-bred ewes from which ova were recovered for comparison for each number of spermatozoa used (Table 5 , Text- fig. 1 ). Overall, fifty-seven of 120 ewes (47-5%) inseminated with Border Leicester semen were fertilized compared with 136 of 180 (75-6%) inseminated with Merino semen {P < 0-001). There was a significant linear effect {P < 0-01) of number of spermatozoa (300 to 1500 106), ranging from twenty-two of fifty (44-0%) to thirty-eight of fifty (76-0%). There was no interaction between breed and number of spermatozoa, and no effect of duration of treatment with progestagen.
Only seven of twenty ewes (35-0%) hand mated to Border Leicester rams produced fertilized ova compared with twenty-six of thirty (86-7%) mated to Merinos (P < 0-001).
Number of ova with spermatozoa attached to the zona pellucida. One hundred and forty-two (40-7%) of the 349 ova recovered from the 300 treated ewes had spermatozoa attached to the zona pellucida (Table 6 ).
There was a highly significant effect of breed of ram {P < 0-001) and a linear effect of numbers of spermatozoa which approached overall significance The 349 ova were recovered from 300 ewes.
Significant main effects (inseminated ewes only) : No. of spermatozoa (linear) 0-05 < < 0-10.
Breed of ram < 0-001.
Significant interaction: Number of spermatozoa breed = 0 5. Number of ewes with fertilized ova. Table 7 shows the numbers and percentages of untreated and treated ewes that yielded fertilized ova following insemination with 300 106 spermatozoa. There was no effect of treatment but a significant effect of breed of ram {P < 0 1). (Table 9 ). There were no signi¬ ficant differences between numbers of spermatozoa or hand service. Number of ewes which exhibited oestrus During the early summer, 45-7% of 5-year-old Merino ewes exhibited oestrus, compared with 94-8% of 4-year-olds in the autumn (P < 0-001).
The peak onset of oestrus following removal of the sponges during the early summer was at 72 hr, and during the autumn at 48 hr. The distribution of time of onset relative to removal of the sponges was significantly different {P < 0-001). Apparently abnormal ('atypical') fertilized ova recovered from progestagen-treated ewes. Fig. 1 . A two-cell egg with anucleate fragments, 360. Fig. 2 {P < 0-05). There was no significant effect of number of spermatozoa and no interaction. There was no significant difference between ewes hand mated to the Merino rams in the two seasons (86-7% summer versus 78-6% autumn).
Number of ova with spermatozoa on the zona pellucida Overall, 40-7% of the ewes mated in the summer and 64-2% of the ewes mated in the autumn yielded ova with spermatozoa attached {P < 0-001).
Of the ewes inseminated with from 300 to 1500 ( 106) Merino By contrast with the 45-7% of treated ewes observed in oestrus in the summer, 94-8% were in oestrus in the autumn. They also came into oestrus earlier in the autumn which, by analogy with the observations of Scaramuzzi (1968) and Fletcher (1969) on spayed ewes, suggests a greater production of oestrogen resulting in earlier onset and a longer duration of oestrus ; that is, oestrus is of greater intensity than in the summer.
These effects on the oestrous response are carried further into the subsequent process of fertilization. It is well established (Quinlivan & Robinson, 1967 that the ewe treated with intravaginal progestagen has a pattern of transport and survival of spermatozoa which differs from that in the normal ewe, resulting in lower numbers of spermatozoa in the Fallopian tubes and susceptibility to failure of fertilization. This susceptibility is greater in the summer than in the autumn, and is further aggravated if British breed rams (Border Leicester) are used in the summer. Semen of the latter, as compared with that of Merino rams, resulted in markedly fewer fertilized ova, fewer with spermatozoa attached, and a much greater dependence on large numbers of spermatozoa for fertilization. The deficiency of the Border Leicester semen was not confined to the treated ewe-it applied also to the untreated-and it is not a function of artificial insemination; hand served ewes were also infertile.
In view of the linear increase in fertilization rates in summer with increase in numbers of spermatozoa, and also the breed difference, it is concluded that varied numbers of spermatozoa are required for maximum fertility at different seasons of the year and with different breeds. In this experiment in the summer, 1500xl06 Border Leicester spermatozoa were required to provide 65% fertilization, while 600 106 Merino spermatozoa provided 77%, and there was no significant increase thereafter with increasing numbers. In the autumn, there was no advantage in using more than 100 106 Merino sperma¬ tozoa (mean 83% fertilization). While these data refer specifically to proges¬ tagen-treated ewes, they need to be considered in evaluating the numbers of spermatozoa required for maximum chances of conception using different breeds of rams at different times of the year, factors not usually considered in estimates of the minimum numbers of spermatozoa required for artificial insemination (Emmens & Robinson, 1962; Salamon, 1962) .
The problem of poor fertilization in treated ewes, associated with an abnor¬ mal pattern of transport and survival of spermatozoa (Quinlivan & Robinson, 1967 appears much more serious very early in the breeding season (December-summer) than in the middle of the season (March-autumn). In the autumn, the problem is marginal; 83-2% of recovered ova were fertilized, only 7 to 12% below the figure commonly quoted for normal ewes. In the summer, the figure is somewhat lower (75-6% Killeen (1969) has shown that such eggs transferred to donor ewes may develop normally. There is, however, the distinct possibility that such ova are the result of late fertiliza¬ tion. Counts of the numbers of spermatozoa in the Fallopian tubes 24 hr after insemination in the autumn (Exp. 2) showed differences between progestagentreated and untreated ewes. Earlier, Quinlivan & Robinson (1967) had shown that maximum accumulation of tubai spermatozoa in normal ewes is 24 hr after insemination and of treated ewes, 36 hr. Hence, there may be some difference between treated and untreated ewes in the time, relative to ovula¬ tion, at which penetration by a spermatozoon occurs. Robinson (1970) has shown a pattern of seasonal variation in response to intravaginal progestagen treatment, similar to that reported here. In the summer, the incidence of ovulation without oestrus ('silent' heats) is high, the onset of oestrus relative to cessation of treatment is late, and the pregnancy rate following two inseminations 8 to 10 hr apart is low (52%). In the autumn, most ewes exhibit oestrus with ovulation, the onset of oestrus is early and the pregnancy rate is high (80%). Data presented in this paper conform to this pattern for each parameter and show that seasonal differences in fertility can be accounted for by differences in fertilization rates. These may be affected by breed of ram and to some extent by the numbers of spermatozoa inseminated at the particular season. The contribution to failure of pregnancy of early mortality of the 'atypical' ova is an open question.
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